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Fig.1 Schematic diagram of tangential-longitudinal-axial
threshing-separating test device

YIMIE B EA N 552 mm, EEKE R 1125 mm,
(AR 5 A A A 2, TMTARCEL AR R 80°, N I IR ) B Ry
25 mm, HEBRIRIFE N 15 mm, [k oo b JJ 6
B NFS A AR A, R HAAN 389 mm, REK
JE2 1125 mm, MBI A i, MIBCEL M 75°, MENTA]
B 15 mm; HRIRIE AT B2 0 556 mm, EEKEA
3390 mm, MR A AEAE 20, ARG 180°, Mk
B A 20 mm, KT R ET s 5 I e V)i
VTN BE T A 850 r/min , Al Bh R ON BE I B N
1 200 r/min, ZNHHGLE B3 950 r/min, ikl (1)
R 1 m/se VIPGRBERL 2 25056 & 1 TAF J5 2R 4
VET715:2 W.CHR[18-19].
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Fig.2 Schematic diagram of separating materials boxes on
spike-teeth longitudinal-axial drum
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HEAI A ] 50T a6 /N 22 PR 91 kg 242 Hli T
fE 13 000 mmx1 000 mm [ 43X+ £, Hiz i bL 1 m/s
ML, BI/NAZRL 7 kg/s IMENEEIARN . A5
85 5 ¥ VIR 7 B B RE SR G 20 B Bk & A 1
SrPVRFEAT N AR PR, R S5 DD 30 R R AT S L R
MRS HFRLAR > 2R R R BRIy . B n
FRoNER G S, BUEWEE N[ 20 3. ...13], X, &
INFFRLA M 73 A CBAPR g BRE 73 1 )i, AEZEFT
A1 R A ERE A AR A 73 18 AR FRE Jo e oy s R R S (1
B, Yo RO 2 Ax A CHIVBORE 70 125 H 1 2 R
JE G AR R E I ), Za RO A R CHp
I KL 2 125 H FRORE R SR Ay R RSO K B, T
THSAF VTR KL 23 K56 & 1K /N 22 e &5 R k1
BT, PRIRIR AT 13 A RRG B TR 5 W) 70 A1 4
Rk 2 fros.

x1 VHARBRSEREEHRNIBER
Table 1 Threshing-separating result of
tangential-longitudinal-axial threshing-separating test device

%
JBEA 43 5 Koy % JBE o3 2 x5 A FFRL R
EER Xa Yn Zn
Yl 59.78 4.14 40.22
MR AT 0.28 10.87 59.5

MZE TR, MR 91 kg R/ NEWRHN, JLhkF
KL TR R 39.22 kg, ZEFFMRRE R 51.78 kg kL
Iy B ZE R e R R Y R ZEF R 15.01%, BPh
7.77 kg WKL A 25 R RL I L (PR N FERL L TR
1 99.72%; FFRIATHUR A 0.28%, B2y 0.11 kg.
JITE i VDL 8 W0 73 2228 40.22%, R 70 228
59.78%; T IA VR 4 10 52 B % 59.5%, FF Rk
WHUREN 0.28%.

M2 0, M 11<n<<13 I, RO KRR A
0.28%<X,<0.69%, FFR A HiRFR N Y 10<n
<13, B HARE 0.50%<Y,<0.57%, B2 R&
A ZER N AR M 10<n<<13 I, ik ki
H0.15%<Z,<0.61%, BHaFREE/D; 2 10<n<
13 155 A 53 FF B 22 5 43 ¥R 2R LUAE A 1.77<<(X/Z))
<1.87.
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Table 2  Distribution of mixture along longitudinal-axial
threshing-separating drum

Hoklfn BN S B o3 e A 3 KPR fE
B Xo/% Yo/% Z/% Xn/Zy
1 53.37 0.97 6.41 8.33

2 41.27 1.06 12.1 3.41
3 25.22 1.52 16.05 1.57
4 18.64 113 6.58 2.83
5 11.1 1.03 7.54 1.47
6 7.17 0.91 3.93 1.82
7 438 0.80 2.79 1.57
8 2.85 0.71 1.53 1.86
9 1.69 0.63 1.16 1.46
10 1.08 0.57 0.61 1.77
11 0.69 0.53 0.39 1.77
12 0.43 0.51 0.26 1.65
13 0.28 0.50 0.15 1.87

2.2 BRYHBREYRSEE
AL R [Xns Yoo Za]' FIAHZR 2 BHIRE0 S &
5 DI ORL 73 2 R B I S 1) A
[X1,Y1,Z1]"=[53.37,0.97,6.41]",
[X5,Y2,2,]"=[41.27,1.06,12.1]",
[Xs,Y3,Z5]™=[25.22,1.52,16.05]",

[X13,Y13,Z15]7=[0.28,0.50,0.15]".
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YIS R ) o3 A R Ry 2 TR G &R, AR B IR A4
WA nHl A S n A EAAAE LR R

Xn+1 Xn
Y. =AY, (D
Zn+1 Zn
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Y. =h X, +0.01Z, (3)
Z.., =CX, +Y,

filt 43
a Xn+1 _Yn
n Zn
g, < Yoo —):).012n "
c = Zn+1 _Yn
n Xn

DU J 23 L 2 5 JRE 7 85 S P KPR A7 AR T T
KA
X, = 123: Z, = i CuXp+Y,)= 123: C, X, + 123: Y, (5

Hrp, m oy E, BUEEE[1. 2. 3. ...13]
2.3 INERRS REER

AR 2 UIGRORL ) 555 B (10 M VR A i e 45
Sl () T JDBG VIR ST P RIRR
TRV A5 PR DAL 3 2 2 i o 23 R R A IS4 ag by
Jeoco M, THE SR 3 B,

*3 NIHESITEVNRREEESR S ZEIEMR A, B
Table 3 Matrix A, of threshing-separating coefficients for
tangential-longitudinal-axial threshing-separating device with
knife-nail-tine

nFes a, 1 5E by THH cn VA
1 6.2871 0.0187 0.2085
2 1.9967 0.0339 0.3632
3 1.0667 0.0384 0.2006
4 1.5152 0.0517 0.3439
5 0.8143 0.0752 0.2613
6 0.8830 0.1061 0.2622
7 0.7348 0.1557 0.1667
8 0.6405 0.2157 0.1579
9 0.3879 0.3304 -0.0118
10 0.1967 0.4851 -0.1667
11 -0.2564 0.7335 -0.3913
12 -0.8846 1.1567 -0.8372

VE: a0 B A BB by RN AR B BB Co BN FPRL A B

H T AR AFRLZE oo 20X <1, X (3
13 0<<(YntanZn)<1, W25 A —~(Y/Zy) <an<[(1-Yn)/Zn],
% 3 iH45719-0.8846<a,<6.2871 .

& 3 ATAIR 2 2R Yoo F74E Yo =0.01Z,, WIH
X 4 W5 b =[(Yn—0.01Z,)/%,]=0, H. 0.0187<b,<
1.1567, HHT A(Yn=0.01Z)<AX,(XH A TR ER
5), W by {EBEA n RS DI K .

BT 9sn<12 i, f#7E Zou<Yn, BT X:20, W
Co=[(Zn1~Yo)/Xn] <0, HH 3 3 115715-0.8372<¢,<-0.0118,

M 2 FI5R 3 W19, AR RE an<0 I, £T 90
IR T T PRI 2R 0.28%<X:<0.69%; A2Z 77
B R b, BEAE n RGOS, 4 0,>0.3304 1, 5T
BRI NSRS BN 0.50%<Y,<0.57%, Miraess
AR ZERN HEMER T s FFRL2 23 R B ¢,<-0.1667 KT,
ET PRI A T (POFERL 73 5% 0 0.15%<Z,<0.61%.

MK 3 nR BN DIR A SET AR A A&
PR IR 73 125 20 i 4 R B0

0 1 6.2871 0 1 1.9967
A =10.0187 0 0.01 A, =10.0339 0 0.01
0.2085 1 0 0.3632 1 0
0 1 1.0667
A =10.0384 0 0.01
0.2006 1 0
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Fig.3 Curve fitting of no threshing-separating coefficient a,
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Fig4 Curve fitting of threshing-separating miscellany coefficient b,
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o PR, DIGAFRIC A ORI BTSRRI, ] U]
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Table 4 Comparison of calculated entrainment loss and measured

values of tangential-axial combine harvester

g PVDF i MG EERERIES N AR R RZEME
7 PN HE R /g A /g 1%

1 5798 77.61 81.75 -5.06
2 5807 78.05 82.47 -5.36
3 5862 80.60 85.63 -5.87
4 5829 79.08 83.08 -4.82
4 & it

1) AENERNEN T kg/s I, PIPRBA BERHL L
(1) )T 5 VDI B IR o K RL 2 40.22%, AR 5%
h59.78%; AT IR A I B AT RLE A 59.5%,
FFREIEAT IR EE N 0.28% 0 AR 4> B a,<0 i, FFhi
JEAFFUR N 0.28%<X,<<0.69%; YALE B RE b=
0.3304 B, FTANPHIRERE FHARETEN 0.50%<Y,
<0.57%; KPR 3 RE ¢, <-0.1667 I, £G4
AT IR BN 0.15%<Z,<0.61%.

2) AFAE— Ao KRR R AL )T DR e R T
Vi TR T 245 B (0 Rt IO A 7 120 2 I HH V5 )
O3 AR BB S 2K PVDF A% g 460 0 21 111 1) S\ B
AR TR] /N 22 SR IR R 2 B R 300, a8 FH B 2y
SR D7 REE S I e A B G S N TSI R 2
~4.82%~—-5.87%, 1 LAX I AJSCSR (PFF L e 5 463 e 14T
SR
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Test and analysis of wheat entrainment loss for
tangential-longitudinal-axial combine harvester

Tang Zhong, Li Yaoming™, Zhao Zhan, Xu Lizhang, Li Hongchang

(Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education and Jiangsu Province,
Jiangsu University, Zhenjiang 212013, China)

Abstract: In order to timely acquire the situation of entrainment losses of the tangential-longitudinal-axial combine
harvester when it harvest in a field, an tangential-longitudinal-axial threshing-separating test bed was built in the
laboratory, which was made up of a knife-type teeth tangential-axial drum, assistant feeding wheel and spike teeth
longitudinal-axial drum of the tangential-longitudinal-axial combine harvester. The threshing-separating performance
test was conducted with the test bed at the wheat feeding rate of 7 kg/s, the components and the distribution regularity of
the threshed mixture were measured, the threshing-separating coefficient matrix was established and then
threshing-separating matrix equation of threshing-separating device on the tangential-longitudinal-axial combine
harvester was solved. The array PVDF (Polyvinylidene Fluoride) piezoelectric-film sensor was applied to measure the
grain number of the 11™ materials boxes location under spike-tooth longitudinal-axial drum of the
tangential-longitudinal-axial combine harvester, the measured results were compared with the entrainment losses which
was calculated by the threshing -separating matrix equation. The result showed that the their difference between the
measured entrainment losses in the field and calculated values was -4.82%- -5.87%.It has real-time monitor for grain
entrainment losses in the field.
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